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T. £©U~fc7*«, -t©±klfflE¥W*»*a*««a 
«W¥B£fc«±3lca&«¥«M««©a«K:J:5** 

T. CCDft^tt. »^(C*fLT±^ 
IrHCCi«©K*#K:J: 0lWi4nTH5 Z. £ 

B2i6©-y-fe^^o 

^artK^lriTW— 5 71M 8 ©Vvfftjfe 

-atEtBfflU-fe:/*. 

JR 5 75M 9 ©Vi-fn*i— atcEife©-y-tr 

[a»#ai n roe-y-t^tt, aKou-t^^sB^ 

\Z «fc OttJ*Sn*iW*^ 5 715 1 0©^-fn^-JKIcE 

«#£«j«T*t6i©iH»:/*ffi«'£. d©mi©-y-fe 
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^*»tc«toti«sn5»*si itcE«©-y-t^ 

©«»*aic»«an&***»«*i«nift-r*fc»©k 

« 17151 2©n-rn^»c-at8B«©-y-fe^*ftflt 
[M#a i 4 ] ¥*<*:*«©-*ifi±K: c: <D*mw& 
iit. c©ittt##»j*3ftTv»swB¥a#*iR© 

*lfi]fc&-5J:5tWE**ffS«*««FbTS»ffia*fT 

[at«a 1 5 ] ¥mfcm&<D-3km±.iz z ©*«#a 
<t. c ©«###»# $nT<r>*iiftE¥##x*©»ffi 

§ t &*«rr z t zftwiftzmmmjjm. 

[ffij&m 1 6 ] fl9BR«*©»J«K ± 0 ffiE¥*#S 
**K*£T**afcttB¥»#»K©B«fcJ:B»£ 
T*jfcafc#»L<fe4J;3fcMEittttt©W**Rje 

-r*»#a i 4 ^tzit 1 5 KB«©*ftiaa*ft. 

[SEW©l¥«BJftBiiH] 
[0 0 0 1 ] 

¥*iRiKffi#5fUTS»«iar*«fic«ffl3n*-»-fe^* 
«t^fiMaaife«fe«fc^«W!ia*teicH'r*. 

[0 0 0 2] 

*£*?-•&;£«>»;:. ¥a#a«*jnj»-r**»«ia**fft)n 

[0 0 0 3] £©06© (a) l;,Ttiffll81tt. A 
v^t©*v h^*-7l^©t£JK*F<!:*tfn. ffigcft© 
1 £«J#T3#- h 2 t, h 2 

nfc¥*#x« i *»a-r*ffl«*s*i«-r*«#3 

[0 0 0 4] ;:T, ¥^&«1£lte> ^©Ss&il§:i$£* 
- h 2 KattS>nX^S^i8#KtH^7k¥lCfc3«k 

(b) K^-t^K, -t©«l»»©«l^.tf4*»rr©««r 




1 ftaj?- h 2 ±K8f« Lfc 0 #- h- 2 0 tfl-fKf 

-r s as « « - jr c tt-t 7 * t n o . 

a= (3X (3 + v) XqXa2 
[0 0 0 7] @7t;, (1) K«fcB*ffiSn&. 

[0 0 0 8] CttJ:5;^fttf¥tttt£«0ftttC#& 

*«#i*©fi»<DJS;**t»!i5x 1 06 gfiift:***, 
l 2 0 O'Ccofft^S&ff 5 1. Sll:J;§X'J77'^ 
[0 0 0 9] asm. ¥l#lfi©E§^f<^5l: 

[ooio] H8te. X'J y7<D9t2-1r&mBSM*t£. 
*o*fa<iiS0SHi:feCTsn4&ii). x'jy^o 

5B*-r*««fiH***«6t3<Zit*^UTV»*. £©0 
[0 0 1 1 ] 

£?zt^offlmtf fritz. ¥'&fcMtg.<Djznm 
©iftMStr «fc 0 tif A*tt*t££ bTL-S3tl>5 WJH*« 
[0 0 12] #»9i©B«tt, f**ifi**¥t«» 
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[0 0 0 5] Lt5>U ¥##««l©S*K«fc0. 

1 ©l*l«*5 J; 1 + ©«#£ 7 (c, j& 

&\zi&m*m'p-?Zo 

[0 0 0 6] 1 <Df*imzft<k-?Z>fotl a 

) / (8Xh2 ) ... (i) 

[0013] 

*i»«iar*i^fcjW83¥#«:a«s*¥t:«j#b, -© 
u-t^^tt. *<D±izmfc*m&mmmm-zntzVi® 
•v4>-&< £h®mmMm\z&^Tffi&*m#&m*¥-w 

[0 0 14] *«il:±5*t^ll 

«T?4>fc< t fc^affl«{C*5^TWIH#«{*:*«*i¥ 
B£fc*«fc'3fc:aiie¥*#£«©a«fcJ:*£»*S&± 

[0015] sf>ic. *3EMc«t*-y-fey^«. 

-©+t"ty*te, *©±KffiB#«fl:S«J&i»*anfc 
t)cif^< tfe^afi^iC*3^TSfffB*^#:»«© 

Splits. 
[0 0 16] *SSi«fc«fcS-y~fe:7 r *tt, 

&&®Mm?zmzffim*mi*mwL&*¥\zumv, z 

®£fc*«fc3fc¥*#£*©*£«#££tr*»«Wfc 

t> ut *m&m& ^® \z ± o $ nx n * 

[0017] ^sswicts-y-t^tt. *mfcm 
m*&Mm?zm\ziftm¥m#&iR$:*¥izuftL> z. 

[0 0 18] Sfc, ±IB©-y-b7 P 5'fC*3^T. WIEU-t 

$ n a t5 e u-t ^ 9 © n a as t <p -b t © n s © m * 
[0019] iijec-y-ty^n^^T, nus-tur 

[0020] ^btc, fltrjc©-y-t^t^nT. B9SB-y- 




[0021] ±it, wjEoi*-t^fc*^T, ttte-y-t 

C0 0 2 2] $&, MjS©-tMr7*fc45V>T, (WK-y-fe 
[0 0 2 3] *56WfC«t*S«Waa3g«tt. ¥31 

fc¥##»«£jn??!rr3fc#©k-*££jyiu mrta 
-rs. 

[0 0 2 4] *5fiW»C«fc*f»«iaS««, 

«»T*u-te:/*s*«u ME*t^a, #tt#x 

*D. «*»r»l/T±*rtIlCi!b«OK«#R:J:0«li«S 
[0 0 2 5] Sfc. **WOj»«ia^j5fett. 

LTjiwoa * ff 5 is t * juit * c t * w« t 
[0026] s&c. *^Bj©^5aa*ffitt, 

[0 0 2 7 ] Sfc, W5fi©*WOa*i6t*V>T, DfTBR 

g a tc «t o 58^r * js^ t l < & z 
[0028] z<d&o\z, *ssw»c«ka-y-fe^tt, 
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^BtttC&iTf 

[0 0 2 9] *3B9ilC«t*-y-fe^»4, ^©±(C 

*4-r*Jii:SttiiW-r<&ct**-c**. c:© 

[0 0 3 0] *581CJ:5*t^B, ^©± 

fir 5 C 1 1' «fc 0 . ¥»*»«©rt«KilSft^Ri*««*T 
[0 0 3 1 ] *««CJ:4-!H:^li, ^©±JC 

#*«j&HFBSK:£* «fc 3 fcip*flK*«ft3£«rr* - tifi 
[0 0 3 2] Sfc, *3SWfc«t4U-t^tt, #1±#:-e 

zftoztiz^Q, ¥mfc&fo*izi&ik'Amm£?z> 
[0033] ±B©-y-t^{;*5^T, -y-ty^ 

•fe ©PWfe tJS $ t its t iz «t 0 K3£-r 4 c i (c «t 
D> C©-y-t^^±tC*«#:S*<&tt-tt75:B#t'« 

[0 0 3 4] Hf[jzE©-y-fe-7°^(C43^T. 




[0 0 3 5] ffil£<Dy±79\Z&\,*T, WI5# 

[0 0 3 6] ifc, M»©U"te:/*K*V»T, ^-©JP£ 
*«MElt-t 7°^ fflrt lAT*^— Tfc S#3S9i (c <fc 3 

u-t^tt. u-t ^©jRgafcu-t:/^ cos s route 
* njfgtt © * & #ag&a« © m *3 »t z> * m 

BEL. #»#a«*i%-»CllPj»-r*C<!:*<pI«|tft:*. 

[0 0 3 7] WM<D-y-fe^t'*5^T, £?LgB£ 

Wr**5fiWK«t*U-fey^«» ****** ft 1M: 7* 

±k«* Lfc 01^7* ±a> sir on-r^tftgs 

[0 0 3 8] Wifi©-y-ty^K:*^»T. ffl^COIi- 

#1t-fey^ffl»(D»ttK«tO, ^©Hlttft^fbSit-SZ: 

¥mftmmwmt&z&o\z. ^ompumm^jo 
zziz, ^ assert * 

5Ct)5«TS5fc», ^^©JP^ftBrtKi^T^ 
flsS***^fc, £©«fc3fctJ--fe:? p *ft#SK:#jS-r-5 

[0039] ssn, Wj£o*-fe^fr*3^T, -y-ty 

iz]fr<Tm&mm<o*zmmizj: vrntsasnzmi © 

7* £ K ct 0 «fiJc s n s #18 on © u-t y * « . 
S8i©-y-t7 p ^ffi»fcjt^T«tf5«ifi-r4fc«e>. £§2© 

[0040] ssic, #^^{Cct*^asie«, #* 
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43 WfBU-t y * £ Mffi¥^#a* £ ©#ffi#¥H £ 

[0041] gj&, *5B«Jcj:*s»jaa8«tt, 

c:©-y-t7 p ^±ir¥##a^^fg-&fcBttc > ¥31 
^ss©sa^«to-y-t^*tT*rfii^^LT, 

^©J;5fc:j£:*A«fi«Snfctt88T}»ffla*ff3 

[0 0 4 2] #^B^(CJ;4fi5!ia*ft«. 
S«©-«®±fC n t KWt 51 o 9 0 fo±> 

4. z.<Dfztb, rffllttft^M^txTl^gBSl* 

**<WR£fc*. £nt:,fc?), 

fgSrT 3 ££ ft Kit 2 n< £©«fc3fctt«TiMM*a« 

^«^LTHfiS!ia^fT5CtfcJ;0, ¥^as+tc^ 

[0 0 4 3] *5Bi«KJ:4«ft«ia36Ftett. 

z<Dfztt>, z\amvi#i)Wi&£nT^z>mm&mj3\ztt 
j*UTjRffla*fr-5iia:t«fct). **flE*«*fc«ea>: 

[0 0 4 4] S6(C« *«WfcJ;*j»«ia*jS-e«. At 

»6©j»«ia^ffi»c*^T. ^^©^tfr«to^*a 
« * tc» -S) is <h ¥*^a«© a a \z ct 0 a ^-r -5 

Mn^tJi'TtS. Z(DTztt>, *m&&fo*\Zfct) 

ffiT?»ffla*fT-5c:tfc«to. igii^ii(B©fe**i»jh-r 

[0 0 4 5] 




xmm^mhxwLmt^o Bin *%wv>w,i<d% 

(a) IZTK-tiLotzffi&tD^CDZm^&ZttfT'gZ). 

(b) 1 5:tttttI5SlTl^, 
[0046] mi(D (a) tC^f«fc5(C« *nm<w&m 

\z£zmMmmwte, x-b2\zmm2ntzv-t7?t 

W= (3X (5 + v) Xqx a 4 
[0 0 4 8] I3 2(C, C(D^^ffl^T#m^nfc¥^fr 

s«©s9<h*«#a«cDtsg<h©ii^£^-fo n?* 

ElC^f <fc5f^ #J;L«> ¥3f#»Kc7>Eg#2 0 0m 
mt"*#«:SS©Jf ^^7 2 5mm©i^l;, KDWte 
|?)2 5wmia5. ¥mfc&fa(Dmm* 3 0 0m 

mt*ift:II©I$^7 2 SmmfDi^lCli, SOW 
1 2 0 umtUZo 

[0 0 4 9] Cn<t0> Kt«t#:8Sf?iJA«S \ \Z&<OM 
ricU iSg^0iJx.«3 0 Ommtl, JP£ £0iJ*J;£7 2 
5ymibfcl^, 0 1 O (a) iC^Ti: 3 IC. JSIttft: 
8 (Dfr&tf- b 2 ±{zM-£tcVimT\ Itt*8^Di 
atLTl 2 0 umtcV±l;\zamzKZ>£?lZ. IH^ 
#8 Sr^f&TSo 

[0 0 5 0] ^tl«. #Jx_t;f3 0 OmmCDifigi^J^tt* 
2 4 0 um<DfcK)$:fi-?Z>m±\Z, Mz.\fCVD Ut¥ 
lafflf&S) miZ^VImZ 7 2 5 (/mCOS i ^£J£j£-f & 
Z\t<,Z£iQffiiS,?Z>Z.ttfT*ZZ>. Z.CDS i SJcOKtt* 
8 £±*fC[3tt<h&.g> e fc?fC#-b 2±{rtt-tt^t. H 
^8<OgfiiCj;0litt#8<DS0ttl 2 0 ixm\zW> 

[0 0 5 1] ^<7)IK^8±(C, 01 CD (b) ICTK-Tcfc 
5Cl> ittg^0iJx.tf 3 0 OmmT. JPSWJxJi' 7 2 5 
AimcDS i Sffil SiS^l^gfitC 
<£DJHtM*:8£l 2 0 MmfcttT^lC^LTtf £fc£K 
C1C7)S i S«lc7)@fitcJ;§SO<i:^^8©S'9»a 

[0 0 5 2] Z<D£otz#;m-VlZ. m®i&8<Dftmzjz 

^^^ti^m^t^^ WkVtfc8_t<D¥mw&mi as 

1 cDrt^fc^^«ia<h^^£Uft^. Z.<Dfz$>. Z. 

[0053] ±m<nmm&m*, tmmco 
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iT^Z>Z.ttim®LT°&Z>o mi(D (b) (CtkT 

£o\z. z<nWkVifc8iL\z¥m&mmif)mi?t>ntc#f 
iz\$. ^<D±izffi.vt>*irz¥mfc&mi<Dm2iz£K>&. 

£nTll#c#8te¥®<!:ft&. )SH*&8cDK9Makt 

[0047] ^m&mmi osatct^sowfs, 

)/(16x (E/ (1 -v) ) Xh3 ) 

- (2) 

Vtfc8Zmj&-?Z>Z.tf)mmT$>Z>o «Atfl 4 5 0/x 

8^^fci&i;ii §m#8£#-b 2±izmmzm 

<Dm^8(DKK>ma%, nc(ji<D*^J©*^. tUt) 
*» 6 0 MmtT^^itCJcD. ll#c{fc 8 ±fc 

££*«Ttr*. z:c75*-&fc(4. i zmntzm 

(Dmwfr 8 <D%w.mtfmm<D%mmzit'<T¥tt tttz 

tztb, m$:»8\zm£.?z>fct)ib¥ntsnz>. z.<ntz 

nb. mftfr8<n\Hmz&&kmm±r%^m&*<skffi 
u mwfc8<Dmm&*fa±-rz>z.£tfT~zz>. 

[0 0 5 4] 8 *«figf 

s^asutt^wnr »ntfffii©««sffl i^-s n t *> bidb 

MAfcf, S i CJ4K»TPMtt*#L/, a&K, 
S i fcJt^Tlffltta^fr^fctt, )BltK#8CDJp;S£jS< 
"f *££**T€r*. WAJi, S i C&fflHTitg3 0 0 
mmcr)K«ft*«fiKT-5«^. S i SSI OifiJCJ:* 
1 2 0 Mm©S0Srffilft-rSfc»JCtt, 3 6 2/imCO| 
ff€&K&?«#(. cftH. S i ££0lttttt8€ttj& 
-T-SbukBcd^ 1 OSllBfllKJt^TW^Krft - tiflT 

[0 0 5 5] IBHKfr 8 cDflg/i %m<X'g% 

•^fctt, Rtt#8©J»a!**/jN*<r*i:i:*»T#* 

[0 0 5 6] dWJ; 5 K. Slttft: 8 SWric-rsWfEfo^j 

[0 0 5 7 ] ^^#8 0J?$«^t>t#:8©®rt{3 

»t>«#t»t>«»tft*r«Ci:fcpI|lT**. -•« 




*]&£&*. 

[0 0 5 8] WAtf. H6(C^Tck5tC. ¥»&g«l 
ft. l»«#8O«ifl»»OglJ5[S:J?<r4^tKJ:0. 

£©gi$#©$^»£ii*£-&T, 1 ©Jiiaas 

*»6*m*n*fc», »5a»»ttan»snic<v». -© 

[0 0 5 9] £<=,IC. 8 1 ©T®£ 

^7LW*^rr*«t5c, (a) *fceHiC?tt 

(b) fcB*tt#S#*ta#^foirr«J«L&D. Jf£tt 

*©«**«»-**n-tftt»j«L;fc«K, ens©*** 

[0 0 6 0] ^:T, #BBtt#«#©0!l* 
tiitm*. C©i^(rLT> *MMtSttl£tt 

fc. K«#8©iii*jic*v»T#tt<tft«ftil«E"r*c:t 

[0 0 6 1 ] £©cfc3fc®rtK::fctt5#tt4s©f|&te, 
Bl*3lC*V»TWP**flS*-e:SCiK«kt>T , bfT3Ci: 
H***fc J: QKK# 8 ZMfo-Tzm-SlZ. 

^tllCMLT, *Hifi©^ffiT«, 
[0 0 6 2] *&. *ftOMtttttt#£#MLTltttfl: 

^n^>cfc-5(r. PfA££fr>T#tt¥*ftBflrt' acta* 
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SSlc, Ht«#8 0ilj?*iirtfc*lr»TlB*t 
fls*«Si:tKJ:0. r»ffla+(c**#a*i©iBi*ik: 

So 

[0 0 6 3] *&. ¥£#g«l©Ti5££ag5*£ 

mmzmmL. &tz, *mmmmr 1 ©»**a«»a»fc± 

[0 0 6 4] *»Oi*#»»«a*^b*TR 

^^o^-rBtic, #&jfi©#t8-ptt, m 

*«t>Ti|s*#:»gl*«J|Hc*K-r«J:t3&«T#*. 

[0 0 6 5] ±fB0fttt<D»tt®j:5ir. Jgitttt 
tt#as»*«Bi— ©*f»"p*j«an*^BttJ4i». us 3 © 

4tffl»TWHt6. 04© (a) (b) tt, R 

Vifc8<D±ffim, 04© (c) (d) tt, Kft# 

8©«B5H£jSl/T*9, PDB (c) ttBMK#8©*j&t 
^-h2Ctt6nTH5S^ RIB (d) t£Rtt#8 
±K¥3MM&|g 1 )J»it6nTHS«^S^LTlJ4. 
[0 0 6 6] *aEJS©»JBl;:<fc*Btttfl:8tt, 0tJ^.«5 

SB 8 at. #J*Ji'S i ce©ftVH*«t»Rffi8 atcffi 

a4«*»8 btfc«to»j«snTii*. Cut, atttSB 

Bl/ftK Lii>l/«f*»8 b!2iKS8 aKtttTlil 

*. L*»U «t>*«8 b ©ftNtfSRttffi 8 aiz^om^ 
$nt^5&», IWRbfc4'*8&8 btt. 04© (c) 

[0 0 6 7] «*.tfBMfc#8©±iB«ST®« 

«3&tTB«J: DJIgJIS-r-5 cfc-5 Kfflltt# 8 £ 
Kcfc 0 . Rttft 8 d«±*tCQttCR* «fc 5 

[0 0 6 8] ^©S»ffla!fiKt:*lt*SO*a ' 

■3.mm??>z\£{z&Q. 04© (d) ic^-r^^tr, # 

mw&fo l *Ht»c^ 8 ±JciK-a-fcB$fc, ¥3tt£« l ** 
[0 0 6 9] C©ct^lc. *3ft«6©»J8-Ctt. MM* 




tt<* 8 cticfcti, Ktttts**, JHtffiSS* 

Ki5lr>TBrS©E 0 ft a £WTft £ 3 KTft ^ t 
-e*ft. c©<fc5l;:-f ftcilcfct), *fflK*^»Tiatt 

^xtt. 8 

£&ft. 

[0 0 7 0] «±, KKff8«tmtt93SB(CR(t&nT 
ill, ¥^*S«l±(cH«ft8*^figi-«.C<!:icJ; 

[0 0 7 1] 05(1 1 ±KBItt# 9tLT 

ft. c©0fc^-TJ;5tr, l ©-#©Sffi± 

tfMj&znzztiz&K), ms<D (a) tr^-r^t^tr. 

i&ftJ;3{CK^£J&:(K£:&ft. £©fcs£>. C©gfbB£ 
9 ##]«SnTV>aB*T:#K:fattT¥J»#S« 1 

©(b) \ztf;-?£5iz, ¥m&mw.i zikw-wmtTz 

[0 0 7 2] Sftlt9ti!)ltff;0tJ*t>S. SloSS 

g»(c=k o i ©AWKss^-r sst 

«±-5ft****5B^Sn*«t'5K. S{bl8l9©®W£3S 

£t8:j£TftJ:<*:t>T?#ft. 

#3 0 0mmTlS*S7 2 5 (imffli^tlt 

IS 1 © SfitCck 0 1 ©rt«£SS£-tftJ6a 

«, »9xio7 dyn/cm2 SfttfeD. C ©«#£«$: 

f ftfc&tCte, S i S<bflt©JP3**&0. 7 2 5 /imi: 

[0 0 7 3] ¥«#SSlOglCJ;5^t^ 

(fe©£££ttl*|-f ft £ £#T3ft. 
[0 0 7 4] &£, 05© (a) iZ^?£olZ. mX\X 

[0 0 7 5] #3IJ6©»JB©tt00i|£L,T. S 
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i g*bllil9©liJ¥£ffirtf;:£^T^b£ttft££*>>5J& 

umftftzm&Tzztw-simttez. erne 

VD81*ffll»T. IS*8 5 0ttU ffi^3^0. 5 
TorriU 7-X#7.£:LTS i H2 Cl 2 €10 0sc 
cmiNH3 5:100 OsccmigAU S§2 0 OrnmO* 
##:S«1 <£3mm©r B 1BBT3fe^T. Si£fbR9£}B 

fifcLfc*^jc»s. 1 o«iaas»c*w-4 s i 

T. *<J3 0 Xi«f<ftS. cnKiO. 
^<t^It^5. ¥i»ft:*«l©gaJC 

% £ £ «fc 0 Ml ©J f ft C t * s T £ -5 . 
[0 0 7 6] ^GtC. ±3BHJS©^^Ttt, Siiftl 

f£SnftBStt#9ttcnK:IE6-f, 3l-3«Bf£tfi*fcfi 

56£?-ft«£fctt. fiMfil(ii»Itt*9!lif)« 
Sn&B*«i!i«l:g?ft»ttSa5fc6. £©H£±# 
(CftttTtf- h±IC«-frftCli:(Cct 0. WM!©?I^3SD 
J6^©«-&i|WHi©SimS:f#fti ft. d©<fco 

feffi*8l6**»^-rftiftH<tUT, #J;L«S i O2 > 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the occurrence of a 
crystal defect in a semiconductor substrate at the time of 
executing heat treatment by making the semiconductor that 
at least at a heat treatment temperature in a state that the 
semiconductor substrate is loaded. 

SOLUTION: When a film-like body 8 made of Si is loaded on a 
boat 2 so that it becomes a projecting form in an upper 
direction, the warp of the film-like body 8 reduces to 120|im 
with the self-weight of the film-like body 8. When the Si 
substrate whose diameter is 300mm and thickness is 725um 
is loaded on the film-like body 8, the Si substrate 1 pushes 
down the film-like body 8 by 120um by means of the weight 
of the Si substrate 1. Thus, the warp by means of the weight 
of the Si substrate 1 and the warp quantity (a) of the film-like 
body 8 are canceled, and the Si substrate 1 becomes plane. 0?) 
Since large stress is generated in the film-like body 8 in such 
a state, the semiconductor substrate 1 on the film-like body 
8 is held almost horizontally in a state without the warp. 
Thus, stress hardly occurs in the semiconductor 1. Since the 

heat treatment of high temperature is executed in such a state, the defects of slip and the like do 
not occur. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] This susceptor is a susceptor characterized by being constituted so that said semi-conductor 
substrate may serve as a flat surface in heat treatment temperature at least, where said semi-conductor 
substrate is carried on it in the susceptor which has the structure of holding said semi-conductor substrate 
horizontally when heat-treating a semi-conductor substrate. 

[Claim 2] This susceptor is a susceptor characterized by having a means to prevent deformation by the 
self-weight of said semi-conductor substrate so that said semi-conductor substrate may serve as a flat 
surface in heat treatment temperature at least, where said semi-conductor substrate is carried on it in the 
susceptor which has the structure of holding said semi-conductor substrate horizontally when heat-treating 
a semi-conductor substrate. 

[Claim 3] This susceptor is a susceptor characterized by having a means to prevent that stress occurs 
inside said semi-conductor substrate in heat treatment temperature at least where said semi-conductor 
substrate is carried on it in the susceptor which has the structure of holding said semi-conductor substrate 
horizontally when heat-treating a semi-conductor substrate. 

[Claim 4] This susceptor is a susceptor characterized by being constituted by means to support a semi- 
conductor substrate in two or more places which contain a part for the core of a semi-conductor substrate 
so that said semi-conductor substrate may serve as a flat surface in heat treatment temperature at least, 
where said semi-conductor substrate is carried on it in the susceptor which has the structure of holding 
said semi-conductor substrate horizontally when heat-treating a semi-conductor substrate. 
[Claim 5] It is the susceptor which this susceptor is an elastic body in the susceptor which has the 
structure of holding said semi-conductor substrate horizontally when heat-treating a semi-conductor 
substrate, and is characterized by being constituted by above with the convex filmy body to gravity. 
[Claim 6] Said susceptor is a susceptor according to claim 5 which has the difference of the height of the 
periphery of said susceptor and core which are set up with the rigidity, the thickness, and the diameter of 
said susceptor. 

[Claim 7] Said susceptor is a susceptor according to claim 5 or 6 which is formed with the same 
ingredient as said semi-conductor substrate, and has thickness thicker than said semi-conductor substrate. 
[Claim 8] Said susceptor is a susceptor according to claim 5 or 6 currently formed with the strong rigid 
ingredient from said semi-conductor substrate. 

[Claim 9] The thickness sets in said susceptor side, and said susceptor is a susceptor given in uneven 
claim 5 thru/or any 1 term of 8. 

[Claim 1 0] Said susceptor is a susceptor given in claim 5 which has the hole section thru/or any 1 term of 
9. 

[Claim 11] Said susceptor is a susceptor given in claim 5 constituted by two or more susceptor parts 
thru/or any 1 term of 10. 

[Claim 12] Said susceptor is a susceptor according to claim 1 1 constituted by the 1st susceptor part which 
constitutes the periphery part of said susceptor, and the 2nd susceptor part which is prepared inside this 
1st susceptor part and constituted with the large ingredient of an thermal expansion coefficient compared 
with said 1 st susceptor part. 

[Claim 13] It is the thermal treatment equipment characterized by providing the susceptor of a publication 
in the first term at claim 1 which has the structure where said maintenance means holds said semi- 
conductor substrate horizontally in the thermal treatment equipment possessing a maintenance means to 
hold a semi-conductor substrate, and the heater for heating the semi-conductor substrate carried in this 
maintenance means thru/or either of 1 2. 
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[Claim 14] The heat ^fcient approach characterized by providing th^^^cess which heat-treats by 
holding said semi-conductor substrate so that the process which forms the filmy body which makes this 
semi-conductor substrate generate a tensile stress in between on the 1 front face of a semi-conductor 
substrate, and the front face of said semi-conductor substrate in which this filmy body is formed may be 
caudad turned to gravity and said semi-conductor substrate may become horizontal. 
[Claim 15] The heat treatment approach characterized by providing the process which heat-treats by 
holding said semi-conductor substrate to this semi-conductor substrate on the 1 front face of a semi- 
conductor substrate so that said semi-conductor substrate may become horizontal towards the upper part 
to gravity about the front face of the process which forms the filmy body made to generate compressive 
stress in between, and said semi-conductor substrate with which this filmy body is formed. 
[Claim 16] The heat treatment approach according to claim 14 or 15 of setting up the thickness of said 
filmy body so that the stress generated in said semi-conductor substrate by formation of said filmy body 
and the stress generated with the self-weight of said semi-conductor substrate may become equal. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the susceptor, thermal treatment equipment, and the heat 
treatment approach which are used when holding a semi-conductor substrate etc. horizontally and heat- 
treating it. 
[0002] 

[Description of the Prior Art] Since thin films, such as an oxide film, are formed for example, on a semi- 
conductor substrate or an impurity is conventionally diffused in a semi-conductor substrate, heat treatment 
which heats a semi-conductor substrate is performed. A thermal treatment equipment as shown at this 
time, for example, dr awin g 6 , is used. 

[0003] The thermal treatment equipment shown in (a) of this drawin g 6 is called the diffusion furnace of 
the hot wall mold of a batch type, and is constituted by the boat 2 holding two or more semi-conductor 
substrates 1 , the case 3 which constitutes the processing room which processes the semi-conductor 
substrate 1 held at the boat 2, and the heater 4 for heating the semi-conductor substrate 1 . Moreover, the 
inlet 5 for introducing reactant gas and the exhaust port 6 for discharging reactant gas from a reaction 
chamber are formed into the reaction chamber at the case 3. 

[0004] Here, the semi-conductor substrate 1 is held so that it may put on the projection part in which the 
edge section is prepared by the boat 2 and may become level. The semi-conductor substrate 1 is held in 
the edge section 7, for example, four retaining points, as shown in (b) of drawing 6 . This is for reducing 
the amount of the thermal radiation absorbed by the boat 2, and heating the semi-conductor substrate 1 to 
homogeneity by making the touch area between the semi-conductor substrate 1 and a boat 2 into the 
minimum. Moreover, when the semi-conductor substrate 1 is carried on a boat 2 or is picked out from a 
boat 2, it has such composition so that the semi-conductor substrate 1 can be treated easily. Thus, 
generally the member which holds the semi-conductor substrate 1 horizontally is called susceptor. 
[0005] However, stress occurs with the self-weight of the semi-conductor substrate 1 at the interior of the 
semi-conductor substrate 1, and the retaining point 7 in the semi-conductor substrate 1. Since especially 
the retaining point 7 is punctiform, stress concentrates it on this point. 

[0006] The stress sigma generated inside the semi-conductor substrate 1 is computable based on a degree 
type. 

sigma=(3x(3+nu) xqxa2)/(8xh2) - (1) 

Here, in a Poisson's ratio and q, the load per unit area and a show the radius of a semi-conductor substrate, 
and h shows [ nu ] the thickness of a semi-conductor substrate. 

[0007] The relation between the stress generated inside the semi-conductor substrate computed by the 
formula (1) by drawin g 7 and the diameter of a semi-conductor substrate is shown. The thickness of a 
semi-conductor substrate is changed as a parameter. Since the self-weight of a semi-conductor substrate 
increases as the diameter of a semi-conductor substrate becomes large, stress increases. Moreover, if the 
thickness of a semi-conductor substrate becomes thick, in order for the rigidity of a semi-conductor 
substrate to fall, stress increases. 

[0008] After such stress has existed in the interior of a semi-conductor substrate, when hot heat treatment 
is performed, the crystal defect said to the interior of a semi-conductor substrate as the so-called slip 
occurs. For example, when the diameter of a semi-conductor substrate is 200mm, the stress inside a semi- 
conductor substrate is about 5x106. Although it becomes extent, if about 1200-degree C heat treatment is 
performed after such stress has existed in the interior of a semi-conductor substrate, it is known that the 
slip by self-weight will be generated. 
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[0009] Furthermore, diameter of a semi-conductor substrate bec^^^ large, and shown in drawin g 

7 , the stress generated inside a semi-conductor substrate becomes large. Generally, a slip is generated at 
lower temperature, so that stress is large. 

[0010] D rawin g 8 indicates the relation of the diameter of a semi-conductor substrate to be the 
temperature field which a slip generates. Among drawing, since generating of a slip is influenced by not 
only stress but other factors, the field shown as a border area shows that the temperature field which a slip 
generates varies. Since the stress generated with a self-weight will increase if the diameter of a semi- 
conductor substrate becomes large as shown in this drawing, the critical temperature which a slip 
generates falls. That is, generating of the crystal defect resulting from the stress by self-weight poses a 
still more remarkable problem with diameter[ of macrostomia ]-izing of a semi-conductor substrate. 
[0011] 

[Problem(s) to be Solved by the Invention] Thus, by a conventional thermal treatment equipment and the 
conventional heat treatment approach, stress occurred inside the semi-conductor substrate with the self- 
weight of a semi-conductor substrate, and there was a problem that a crystal defect occurred, by heat- 
treating, after such stress has existed. Moreover, since the self-weight of a semi-conductor substrate 
increased with diameter[ of macrostomia ]-izing of a semi-conductor substrate, there was a problem that a 
crystal defect will occur by low-temperature heat treatment more. 

[0012] The purpose of this invention is offering the susceptor, thermal treatment equipment, and the heat 
treatment approach of controlling a crystal defect occurring in a semi-conductor substrate, when holding a 
semi-conductor substrate horizontally and heat-treating it. 
[0013] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem and to attain 
the purpose, the susceptor by this invention holds said semi-conductor substrate horizontally, when heat- 
treating a semi-conductor substrate, and this susceptor is characterized by being constituted so that said 
semi-conductor substrate may serve as a flat surface in heat treatment temperature at least, where said 
semi-conductor substrate is carried on it. 

[0014] Moreover, the susceptor by this invention holds said semi-conductor substrate horizontally, when 
heat-treating a semi-conductor substrate, and this susceptor is characterized by having a means to prevent 
deformation by the self-weight of said semi-conductor substrate so that said semi-conductor substrate may 
serve as a flat surface in heat treatment temperature at least, where said semi-conductor substrate is 
carried on it. 

[0015] Furthermore, the susceptor by this invention holds said semi-conductor substrate horizontally, 
when heat-treating a semi-conductor substrate, and this susceptor is characterized by having a means to 
prevent that stress occurs inside said semi-conductor substrate in heat treatment temperature at least where 
said semi-conductor substrate is carried on it. 

[0016] Moreover, the susceptor by this invention holds said semi-conductor substrate horizontally, when 
heat-treating a semi-conductor substrate, and this susceptor is characterized by being constituted by means 
to support a semi-conductor substrate in two or more places which contain a part for the core of a semi- 
conductor substrate so that said semi-conductor substrate may serve as a flat surface in heat treatment 
temperature at least, where said semi-conductor substrate is carried on it. 

[00 1 7] Moreover, the susceptor by this invention holds said semi-conductor substrate horizontally, when 
heat-treating a semi-conductor substrate, and this susceptor is an elastic body and is characterized by 
being constituted by above with the convex filmy body to gravity. 

[0018] Moreover, in the above-mentioned susceptor, said susceptor can have the difference of the height 
of the periphery of said susceptor and core which are set up with the rigidity, the thickness, and the 
diameter of said susceptor. 

[0019] Moreover, in the above-mentioned susceptor, said susceptor is formed with the same ingredient as 
said semi-conductor substrate, and it is possible to have thickness thicker than said semi-conductor 
substrate. 

[0020] Furthermore, in the above-mentioned susceptor, said susceptor can be formed with the strong rigid 
ingredient from said semi-conductor substrate. Moreover, as for said susceptor, in the above-mentioned 
susceptor, it is possible for the thickness to be uneven in said susceptor side. 

[0021] Moreover, in the above-mentioned susceptor, said susceptor can have the hole section. Moreover, 
said susceptor can be constituted by two or more susceptor parts in the above-mentioned susceptor. 
[0022] Moreover, said susceptor can be constituted in the above-mentioned susceptor by the 1 st susceptor 
part which constitutes the periphery part of said susceptor, and the 2nd susceptor part which is prepared 
inside this 1 st susceptor part and constituted with the large ingredient of an thermal expansion coefficient 
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compared with said l^^fsceptor part. 
[0023] Furthermore, the thermal treatment equipment by this invention possesses a maintenance means 
hold a semi-conductor substrate, and the heater for heating the semi-conductor substrate carried in this 
maintenance means, said maintenance means possesses the susceptor which holds said semi-conductor 
substrate horizontally, and this susceptor is characterized by to be constituted so that said semi-conductor 
substrate may serve as a flat surface in heat treatment temperature at least, where said semi-conductor 
substrate is carried on it. 

[0024] Moreover, in the thermal treatment equipment possessing a heater for the thermal treatment 
equipment by this invention to heat the semi-conductor substrate carried in a maintenance means to hold a 
semi-conductor substrate, and this maintenance means, said maintenance means possesses the susceptor 
which holds said semi-conductor substrate horizontally, and said susceptor is an elastic body and is 
characterized by being constituted by above with the convex filmy body to gravity. 
[0025] Moreover, the heat treatment approach of this invention is characterized by providing the process 
which heat-treats by holding said semi-conductor substrate so that the process which forms the filmy body 
which makes this semi-conductor substrate generate a tensile stress in between on the 1 front face of a 
semi-conductor substrate, and the front face of said semi-conductor substrate in which this filmy body is 
formed may be caudad turned to gravity and said semi-conductor substrate may become level. 
[0026] Furthermore, the heat treatment approach of this invention is characterized by providing the 
process which heat-treats by holding said semi-conductor substrate to this semi-conductor substrate on the 
1 front face of a semi-conductor substrate so that said semi-conductor substrate may become level 
towards the upper part to gravity about the front face of the process which forms the filmy body made to 
generate compressive stress in between, and said semi-conductor substrate with which this filmy body is 
formed. 

[0027] Moreover, in the above-mentioned heat treatment approach, it is also possible to set up the 
thickness of said filmy body so that the stress generated in said semi-conductor substrate by formation of 
said filmy body and the stress generated with the self-weight of said semi-conductor substrate may 
become equal. 

[0028] Thus, since the susceptor by this invention is constituted so that a semi-conductor substrate may 
serve as a flat surface in heat treatment temperature at least, where a semi-conductor substrate is carried 
on it, it can hold a semi-conductor substrate to a plane. For this reason, it can control that a semi- 
conductor substrate deforms downward with a self-weight, and stress occurs inside a semi-conductor 
substrate. For this reason, it can prevent that a crystal defect occurs inside a semi-conductor substrate by 
heat-treating, where stress is reduced in this way. 

[0029] Moreover, since the susceptor by this invention has a means to prevent deformation by the self- 
weight of a semi-conductor substrate so that a semi-conductor substrate may serve as a flat surface in heat 
treatment temperature at least, where a semi-conductor substrate is carried on it, it can control that a semi- 
conductor substrate deforms downward with a self-weight, and stress occurs inside a semi-conductor 
substrate. For this reason, it can prevent that a crystal defect occurs inside a semi-conductor substrate by 
heat-treating, where stress is reduced in this way. 

[0030] Furthermore, since the susceptor by this invention has a means to prevent that stress occurs inside 
a semi-conductor substrate in heat treatment temperature at least where a semi-conductor substrate is 
carried on it, it can prevent that a crystal defect occurs inside a semi-conductor substrate by heat-treating 
in the condition that stress exists. 

[003 1] Moreover, since the susceptor by this invention is constituted by means to support a semi- 
conductor substrate in two or more [ containing a part for the core of a semi-conductor substrate ] so that a 
semi-conductor substrate may serve as a flat surface in heat treatment temperature at least, where a semi- 
conductor substrate is carried on it, it can support a semi-conductor substrate so that a semi-conductor 
substrate may become a flat surface using this support means. For this reason, it can prevent that stress 
occurs inside a semi-conductor substrate, and can prevent that a crystal defect occurs in a semi-conductor 
substrate by heat-treating, where stress is reduced in this way. 

[0032] Moreover, the susceptor by this invention is an elastic body, and since it is constituted by above 
with the convex filmy body to gravity, when a semi-conductor substrate is carried on this susceptor, the 
self-weight of a semi-conductor substrate is deformed downward for a susceptor by it, and it can hold a 
semi-conductor substrate to a plane by making a convex configuration above at a plane. For this reason, it 
can prevent that stress occurs inside a semi-conductor substrate, and can prevent that a crystal defect 
occurs in a semi-conductor substrate by heat-treating, where stress is reduced in this way. 
[0033] Moreover, in the above-mentioned susceptor, since it is influenced by the rigidity, the thickness, 
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and the diameter of a susceptor, the deformation of the susceptor when carrying a semi-conductor 
substrate on a susceptor can hold a semi-conductor substrate to a plane by the susceptor by this invention, 
when a semi-conductor substrate is carried on this susceptor by setting up the difference of the height of 
that periphery and core with the rigidity, the thickness, and the diameter of a susceptor. 
[0034] Moreover, in the above-mentioned susceptor, it is formed with the same ingredient as a semi- 
conductor substrate, and since the susceptor by this invention thicker than a semi-conductor substrate can 
reduce the deformation of the susceptor when carrying a semi-conductor substrate on a susceptor, when a 
semi-conductor substrate is carried, it can reduce the stress generated inside a susceptor. Thereby, the 
dependability of a susceptor can be improved. 

[0035] Furthermore, in the above-mentioned susceptor, since the susceptor by this invention currently 
formed with the strong rigid ingredient from said semi-conductor substrate cannot transform a susceptor 
easily when a semi-conductor substrate is carried on a susceptor, it needs to make thickness of a susceptor 
thin. When the heat capacity of a susceptor can be reduced and a semi-conductor substrate is heat-treated 
by this, it originates in it being in contact with the susceptor, and a bad influence, like a semi-conductor 
substrate becomes is hard to be heated can be reduced. 

[0036] Moreover, in the above-mentioned susceptor, the temperature distribution within the field of the 
semi-conductor substrate which may produce it in heat treatment since the susceptor according [ the 
thickness ] to uneven this invention [ in said susceptor side ] can change the heat capacity of a susceptor 
according to the difference of the thickness of a susceptor are amended, and it becomes possible to heat a 
semi-conductor substrate to homogeneity. 

[0037] Moreover, in the above-mentioned susceptor, the susceptor by this invention which has the hole 
section can carry a semi-conductor substrate on a susceptor, or can make it easy to remove from on a 
susceptor. 

[0038] Moreover, in the above-mentioned susceptor, the susceptor by this invention constituted by two or 
more susceptor parts can constitute a susceptor so that it may have distribution with uneven rigidity in the 
field of a susceptor with the configuration of each susceptor part, since the rigidity can be changed. For 
this reason, when a semi-conductor substrate is carried on a susceptor, as a semi-conductor substrate 
serves as a flat surface, it becomes possible to perform more delicate adjustment. Moreover, since each 
susceptor part can be manufactured according to an individual, a convex configuration can be formed 
easily. Furthermore, since thickness can be changed for every susceptor part, when changing the thickness 
of a susceptor into a field, such a susceptor can be formed easily. 

[0039] Furthermore, the 1st susceptor part which constitutes the periphery part of a susceptor in the 
above-mentioned susceptor, The susceptor of this invention constituted by the 2nd susceptor part which is 
prepared inside this 1st susceptor part and constituted with the large ingredient of an thermal expansion 
coefficient compared with the 1st susceptor part Since the 2nd susceptor part expands more compared 
with the 1 st susceptor part when temperature rises by heat treatment, the 2nd susceptor part becomes a 
convex configuration. When deformation by such heat expansion offsets deformation by the self-weight 
of a semi-conductor substrate, it becomes possible to hold a semi-conductor substrate to a plane at the 
time of heat treatment. 

[0040] Furthermore, the thermal treatment equipment by this invention possesses the susceptor to which a 
maintenance means to hold a semi-conductor substrate holds a semi-conductor substrate horizontally, and 
since this susceptor is constituted so that the interface of said susceptor and said semi-conductor substrate 
may turn into a flat surface in heat treatment temperature at least when said semi-conductor substrate is 
carried on it, it can be heat-treated in the condition that stress has not occurred inside a semi-conductor 
substrate. Thereby, it can prevent that a crystal defect occurs inside a semi-conductor substrate. 
[0041] Moreover, the thermal treatment equipment by this invention possesses the susceptor to which a 
maintenance means to hold a semi-conductor substrate holds a semi-conductor substrate horizontally, it is 
an elastic body, and since it is constituted by above with the convex filmy body to gravity, when a semi- 
conductor substrate is carried on this susceptor, a susceptor can deform this susceptor downward with the 
self- weight of a semi-conductor substrate, and it can hold a semi-conductor substrate to a plane. For this 
reason, it can prevent that stress occurs inside a semi-conductor substrate, and can prevent that a crystal 
defect occurs in a semi-conductor substrate by heat-treating, where stress is reduced in this way. 
[0042] Moreover, the heat treatment approach by this invention deforms a semi-conductor substrate so 
that the front face in which this filmy body is formed may become a concave, in order to form the filmy 
body which makes this semi-conductor substrate generate a tensile stress in between on the 1 front face of 
a semi-conductor substrate. For this reason, by turning caudad the front face in which this filmy body is 
formed to gravity, deformation by this filmy body offsets deformation by the self-weight of a semi- 
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conductor substrate, anda semi-conductor substrate serves as a plane. It is prevented by this that stress 
occurs in a semi-conductor substrate, and it can prevent that a crystal defect occurs in a semi-conductor 
substrate by heat-treating by holding a semi-conductor substrate in such the condition. 
[0043] Moreover, the heat treatment approach by this invention deforms a semi-conductor substrate so 
that the front face in which this filmy body is formed may become convex, in order to form the filmy 
body which makes this semi-conductor substrate generate compressive stress in between on the 1 front 
face of a semi-conductor substrate. For this reason, by turning up the front face in which this filmy body 
is formed to gravity, deformation by this filmy body offsets deformation by the self-weight of a semi- 
conductor substrate, and a semi-conductor substrate serves as a plane. It is prevented by this that stress 
occurs in a semi-conductor substrate, and it can prevent that a crystal defect occurs in a semi-conductor 
substrate by heat-treating by holding a semi-conductor substrate in such the condition. 
[0044] Furthermore, by the heat treatment approach by this invention, in the above-mentioned heat 
treatment approach, since the thickness of a filmy body is set up so that the stress generated in a semi- 
conductor substrate by formation of a filmy body and the stress generated with the self-weight of a semi- 
conductor substrate may become equal, the stress by formation of a filmy body can offset the stress by 
self-weight completely. For this reason, it can consider as the condition that stress does not exist at all in a 
semi-conductor substrate, and generating of a crystal defect can be prevented by heat-treating in such the 
condition. 
[0045] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawin g 1 shows only the part holding the semi-conductor substrate 1 of the 
thermal treatment equipment by the gestalt of operation of the 1 st of this invention. For example, the thing 
of structure as shown in (a) of drawing 6 can be used for other parts which constitute thermal treatment 
equipments, such as a case or a heater. The condition before (a) of d rawing 1 carries the semi-conductor 
substrate 1 , and the condition that (b) of drawin g 1 carried the semi-conductor substrate 1 are shown. 
[0046] As shown in (a) of drawing .1 , it is the description that the thermal treatment equipment by the 
gestalt of this operation possessed the filmy body 8 as a susceptor carried in the boat 2, and this filmy 
body 8 has curved in convex up. Moreover, as shown in (b) of drawing 1 , when the semi-conductor 
substrate 1 is carried on this filmy body 8, it is pressed by the weight of the semi-conductor substrate 1 
carried on it, and a filmy body 8 serves as a flat surface. The amount a of curvatures of a filmy body 8 is 
the following, and is made and adjusted so that the semi-conductor substrate 1 may become level. 
[0047] Curvature W by the self-weight of the semi-conductor substrate 1 is computable using a degree 
type, although it is dependent on the diameter and thickness of the semi-conductor substrate 1 . 
W=(3x(5+nu) X qxa4)/(16x(E/(l-nu)) xh3) 
- (2) 

It is here, and in nu, the radius of a semi-conductor substrate and h show the thickness of a semi- 
conductor substrate, and, as for a Poisson's ratio and q, E shows Young's modulus, as for the load per unit 
area, and a. 

[0048] The relation of the curvature of a semi-conductor substrate and the diameter of a semi-conductor 
substrate which were computed by having used this formula for drawin g 2 is shown. The thickness of a 
semi-conductor substrate is changed as a parameter. As shown in this drawing, as for curvature W, the 
thickness of a semi-conductor substrate is set to about 25 micrometers by it by 200mm, when the diameter 
of a semi-conductor substrate is 725mm. Moreover, curvature W is set to about 120 micrometers when the 
diameter of a semi-conductor substrate is [ the thickness of a semi-conductor substrate ] 725mm in 
300mm. 

[0049] When a filmy body 8 is formed by Si, a diameter is set to 300mm and thickness is set to 725 
micrometers from this, as shown in (a) of drawin g 1 , where only a filmy body 8 is carried on a boat 2, a 
filmy body 8 is formed so that only 120 micrometers of filmy bodies 8 may curve in convex up as an 
amount a of curvatures. 

[0050] the draw spike in which this has the diameter of 300mm, and 240-micrometer curvature — for 
example, CVD (chemical vapor deposition) — it can constitute by forming Si film with a thickness of 725 
micrometers by law. If the filmy body 8 made from this Si is carried on a boat 2 so that it may become 
convex in the upper part, the curvature of a filmy body 8 will decrease to 120 micrometers with the self- 
weight of a filmy body 8. 

[0051] As shown on this filmy body 8 at (b) of drawin g 1 , by 300mm, when the Si substrate 1 which is 
725 micrometers is carried, in order that the Si substrate 1 may depress only 120 micrometers of filmy 
bodies 8 caudad with a self-weight, the amount a of curvatures of curvature and a filmy body 8 by the 
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self- weight of this Si surJstrate 1 is offset [ a diameter ] for thickness, ancnhe Si substrate 1 serves as a flat 
surface. 

[0052] Although large stress occurs inside a filmy body 8 in such the condition, since the semi-conductor 
substrate 1 on a filmy body 8 is held almost horizontally in the condition that there is no curvature, it 
hardly generates stress inside the semi-conductor substrate 1 . For this reason, when heat treatment hot in 
such the condition is performed, the crystal defect of a slip etc. is not generated. 

[0053] Although the same ingredient as the semi-conductor substrate 1 constituted the filmy body 8 which 
has the same thickness as the semi-conductor substrate 1 from the above-mentioned example, it is 
possible to constitute the filmy body 8 which has different thickness from the semi-conductor substrate 1. 
For example, when the filmy body 8 which has one twice the thickness of 1450 micrometersl, i.e., a 
semi-conductor substrate, is used and the semi-conductor substrate 1 is carried on a filmy body 8 by 
making the amount a of curvatures of the filmy body 8 when carrying a filmy body 8 on a boat 2 into the 
one half of the above-mentioned example, i.e., 60 micrometers, the semi-conductor substrate 1 can serve 
as a flat surface. In this case, since the deformation of the filmy body 8 when carrying the semi-conductor 
substrate 1 serves as half compared with the above-mentioned example, the stress generated in a filmy 
body 8 is also reduced by half. For this reason, possibility that a crystal defect will occur inside a filmy 
body 8 can be reduced, and the dependability of a filmy body 8 can be improved. 
[0054] Furthermore, if the ingredient which constitutes a filmy body 8 is matter which does not 
necessarily need to use the same ingredient as the semi-conductor substrates 1, such as Si, has rigidity in 
heat treatment temperature, and does not pollute a semi-conductor substrate, it can also use other matter. 
For example, SiC has rigidity at an elevated temperature, and further, since rigidity is large compared 
with Si, it can make thickness of a filmy body 8 thin. For example, although 362-micrometer thickness is 
needed in order to offset the 120-micrometer curvature by the self- weight of the Si substrate 1 when it 
constitutes a filmy body with a diameter of 300mm using SiC, this can be made into abbreviation one half 
compared with the 1st above-mentioned example which constitutes a filmy body 8 by Si. 
[0055] thus, the temperature of the semi-conductor substrate 1 heat-treated since the heat capacity of a 
filmy body 8 can be made small when thickness of a filmy body 8 can be made thin — a high speed — a 
temperature up — or the temperature can be lowered. 

[0056] Thus, according to properties which constitute a filmy body 8, such as an ingredient, for example, 
an elastic modulus etc., by setting up suitably the thickness of a filmy body 8, and the amount a of 
curvatures, when the semi-conductor substrate 1 is carried on a filmy body 8, the semi-conductor 
substrate 1 can serve as a flat surface. 

[0057] Moreover, the thickness of a filmy body 8 does not need to be uniform in the field of a filmy body 
8, and a filmy body 8 can also have a thick part and a thin part in a field. Generally, the thick part of the 
thickness of a filmy body 8 has large heat capacity, and absorbs more thermal radiation. For this reason, 
by changing thickness into the field of a filmy body 8, the temperature distribution produced in the field 
of the semi-conductor substrate 1 with which heat treatment is performed are amended, and it becomes 
possible to heat the semi-conductor substrate 1 to homogeneity in a field. 

[0058] For example, as shown in drawin g 6 , generally in the thermal treatment equipment with which the 
heater 4 is installed around the semi-conductor substrate 1 , the circumference part of the semi-conductor 
substrate 1 is easy to be heated. For this reason, the heat capacity of this part is increased and the 
temperature of the circumference part of the semi-conductor substrate 1 can be prevented from going up 
quickly by thickening thickness of the circumference part of a filmy body 8. On the other hand, with the 
thermal treatment equipment in which a heater is installed so that the vertical side of the semi-conductor 
substrate 1 may be countered, since heat is emitted from the circumference part of a semi-conductor 
substrate, a circumference part is hard to be heated. For this reason, by making thin thickness of the 
circumference part of a filmy body 8, the heat capacity of this part is decreased and the temperature of the 
circumference part of the semi-conductor substrate 1 can tend to rise. 

[0059] furthermore, the filmy body 8 — the inferior surface of tongue of the semi-conductor substrate 1 — 
a whole surface wrap ~ it does not need to be constituted like. Drawin g 3 shows the plan of the filmy 
body 8 of the thermal treatment equipment by the gestalt of operation of the 2nd of this invention. As 
shown in this drawing 3 , it can constitute combining a filmy body part a radial (a) or in the shape of a 
said alignment (b), or a filmy body 8 can constitute a filmy body part spirally so that it may have the hole 
section. In this case, it is also possible to also really fabricate all filmy body parts and to paste up these 
filmy body parts and to form a filmy body 8, after forming two or more filmy body parts, respectively, 
although it is possible. 

[0060] Here, an elastic modulus can be changed into a field by changing configurations, such as each 
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filmy body part, for example, width of face etc. Thus, in the condition ofhaving carried the semi- 
conductor substrate 1 , as the semi-conductor substrate 1 serves as a flat surface more, it becomes possible 
to adjust an elastic modulus suitably in the field of a filmy body 8. 

[0061] Although adjustment of the elastic modulus within such a field can be performed also by changing 
thickness into a field, when really forming a filmy body 8 with shaping, it is difficult to change thickness 
into a field. On the other hand, with the gestalt of this operation, by changing the configuration of a filmy 
body part, where thickness within the field of a filmy body 8 is made into homogeneity, an elastic 
modulus can be changed. Thus, since each filmy body part can be formed by respectively uniform 
thickness, the filmy body 8 which can perform delicate adjustment so that the semi-conductor substrate 1 
may serve as a flat surface can be formed easily. 

[0062] Moreover, when dividing into two or more filmy body parts and forming a filmy body 8, thickness 
can be set up for every each part article. For this reason, also when changing thickness into a field as 
mentioned above, a filmy body 8 can be formed easily. Thus, an elastic modulus can be optimized in a 
field so that the semi-conductor substrate 1 may be held more at a plane. Furthermore, since the thickness 
of a filmy body 8 can be simply changed into a field, the temperature distribution within the field of the 
semi-conductor substrate 1 can become more uniform during heat treatment by changing thickness as 
mentioned above. 

[0063] Moreover, since the amount of the thermal radiation absorbed with a filmy body 8 compared with 
a whole surface wrap case at the time of heat treatment in the inferior surface of tongue of the semi- 
conductor substrate 1 can be reduced, a radiant energy can be used efficiently and the temperature of the 
semi-conductor substrate 1 can be raised promptly. 

[0064] Moreover, it becomes possible by constituting a filmy body 8 combining two or more filmy body 
parts to adjust easily the amount of curvatures or a configuration of a filmy body 8 etc. Furthermore, the 
semi-conductor substrate 1 can be easily detached [ when carrying the semi-conductor substrate 1 on a 
filmy body 8, and when removing the semi-conductor substrate 1 from a filmy body 8 / since opening 
exists in a filmy body 8 ] with the gestalt of this operation and attached using a pressure-from-below pin 
etc. 

[0065] Moreover, like the gestalt of the above-mentioned operation, when it constitutes a filmy body 8 
from two or more filmy body parts, no filmy body parts need to consist of same ingredients. The case 
where a filmy body 8 is constituted combining the filmy body part formed from different matter as a 
gestalt of the 3rd operation is explained using drawing_4 . (c) of the plan of a filmy body 8 and drawing 4 
and (d) show the side elevation of a filmy body 8, and as for (a) of drawin g 4 , and (b), this drawing (c) 
shows the case where, as for this drawing (d), the semi-conductor substrate 1 is carried on the filmy body 
8, when only the filmy body 8 is put on the boat 2. 

[0066] The filmy body 8 by the gestalt of this operation is constituted by annular section 8a currently 
formed with the small matter of thermal expansion coefficients, such as a quartz, and center-section 8b 
currently formed with the matter with larger thermal expansion coefficients, such as SiC, than the matter 
currently used for annular section 8a. Here, since the thermal expansion coefficient is small, annular 
section 8a does not expand in heat treatment temperature. However, since the thermal expansion 
coefficient is large compared with annular section 8a, center-section 8b expands in heat treatment 
temperature. However, since the periphery of center-section 8b is prescribed by annular section 8a, 
center-section 8b which expanded becomes the configuration where it curved in convex as shown in (c) of 
drawin g 4 . 

[0067] Furthermore, a filmy body 8 can curve in convex up by [, such as forming the top-face side of a 
filmy body 8 with the large ingredient of an thermal expansion coefficient compared with an inferior- 
surface-of-tongue side, for example, ] constituting a filmy body 8 so that a top-face side may expand from 
an inferior-surface-of-tongue side. 

[0068] When the semi-conductor substrate 1 is carried on a filmy body 8 by setting up suitably the 
ingredient of the filmy body part which constitutes center-section 8b, thickness, a configuration, etc. as 
shown in (d) of drawin g 4 so that amount of curvatures a' in this heat treatment temperature and the 
curvature by the self-weight of the semi-conductor substrate 1 may be offset, the semi-conductor substrate 
1 can become level. 

[0069] Thus, it is the description to make it a filmy body 8 have the desired amount a of curvatures in heat 
treatment temperature by [ which constitute a filmy body 8, for example from two parts ] having been 
formed with the gestalt of this operation with the ingredient with which thermal expansion coefficients 
differ. It becomes unnecessary to form the filmy body 8 which curved in convex in ordinary temperature 
by doing in this way. In ordinary temperature, since the filmy body 8 which has a flat configuration, for 
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example can be used,^^n^>ared with the case where the filmy body 8 w^^ has a curvature configuration 
in ordinary temperature is formed, a filmy body 8 can be formed easily. Moreover, the treatment of 
storage of a filmy body 8 etc. becomes easy. 

[0070] In the above, although the case where the filmy body 8 was formed in the thermal treatment 
equipment was explained next, by forming a filmy body 8 on the semi-conductor substrate 1 explains how 
to reduce the stress inside a semi-conductor substrate, as a gestalt of the 4th operation using drawin g 5 . 
[0071] Drawing 5 is the sectional view showing the condition that the nitride etc. is prepared as a filmy 
body 9 on the semi-conductor substrate 1 . As shown in this drawing, on one front face of the semi- 
conductor substrate 1, a CVD method is used, for example, the Si nitride 9 is formed. At this time, by 
forming the Si nitride 9 on the semi-conductor substrate 1, as shown in (a) of drawin g 5 , the semi- 
conductor substrate 1 serves as the configuration where it curved so that the field in which the Si nitride 9 
is formed might serve as a concave. For this reason, by turning caudad the field in which this nitride 9 is 
formed, and carrying the semi-conductor substrate 1 on a boat 2, as shown in (b) of phase murder and 
drawing 5 , the semi-conductor substrate 1 can be made into a level condition for the tensile stress by the 
nitride 9, and the stress by the self- weight of the semi-conductor substrate 1 . 

[0072] Generally, a tensile stress becomes large, so that the thickness of a nitride 9 is thick. The thickness 
of a nitride 9 can also be suitably set up so that stress which offsets the stress generated inside the semi- 
conductor substrate 1 with the self-weight of the semi-conductor substrate 1 may be generated using this. 
For example, the stress generated inside the semi-conductor substrate 1 with the self-weight of the semi- 
conductor substrate 1 when the diameter of the semi-conductor substrate 1 is [ thickness ] 725 
micrometers in 300mm is abbreviation 9x107 dyn/cm2. In order to become extent and to offset this stress, 
it is necessary to set thickness of Si nitride to about 0.725 micrometers. 

[0073] Moreover, although large stress carries out localization to the interface of the semi-conductor 
substrate 1 and the Si nitride 9 when the stress by the self-weight of the semi-conductor substrate 1 and 
the stress by the nitride 9 are offset, stress hardly exists in the interior of the semi-conductor substrate 1 . 
For this reason, generating of a crystal defect can be controlled by heat-treating in such the condition. 
[0074] In addition, as shown in (a) of drawing 5 , although the tensile stress has occurred inside the semi- 
conductor substrate 1 in the condition that the nitride 9 was formed and the semi-conductor substrate 1 
has curved, since it is not in an elevated-temperature condition, a crystal defect does not occur inside the 
semi-conductor substrate 1 . 

[0075] Furthermore, it is also possible as other examples of the gestalt of this operation to change the 
thickness of the Si nitride 9 into a field. Thus, by changing the thickness of a nitride 9, it becomes 
possible to adjust distribution or temperature distribution of stress in the field of the semi-conductor 
substrate 1. For example, using a low pressure CVD system, make temperature into 850 degrees C and a 
pressure is set to 0.5Torr(s). It is SiH2 C12 as source gas. 100sccm(s) and NH3 lOOOsccm installation is 
carried out. When the semi-conductor substrate 1 with a diameter of 200mm is put in order at intervals of 
3mm and the Si nitride 9 is formed, the thickness of Si nitride in the circumference part of the semi- 
conductor substrate 1 becomes thick about 30% compared with the thickness for a core of the semi- 
conductor substrate 1. Thereby, compared with a part for the core of the semi-conductor substrate 1, 
amendment of the stress in a circumference part can be enlarged more. Moreover, according to the field 
internal division cloth of stress generated with the self- weight of the semi-conductor substrate 1, by 
changing the thickness of a nitride 9 suitably into a field, the stress inside the semi-conductor substrate 1 
can be reduced more, and generating of the crystal defect by heat treatment can be controlled more. 
[0076] Furthermore, although the Si nitride 9 was formed on the semi-conductor substrate 1 with the 
gestalt of the above-mentioned implementation, if the filmy body 9 formed on the semi-conductor 
substrate 1 is matter which generates not only this but a tensile stress or compressive stress, it can 
constitute a filmy body 9 with other matter. Here, since the field in which this filmy body 9 was formed 
becomes about the configuration where it curved in convex, when compressive stress occurs, and the 
semi-conductor substrate 1 turns this field up and carries it on a boat, the same effectiveness as the case of 
the above-mentioned tensile stress can be acquired. As matter which generates such compressive stress, it 
is possible to use Si02, polycrystalline silicon, SiC, etc. However, Si02 A property changes with the 
formation approaches. Moreover, since it has the property stabilized to the elevated temperature, it is 
desirable [ SiC ] to use SiC, when performing hot heat treatment especially. 

[0077] Thus, it is the description to offset the stress by the self-weight of the semi-conductor substrate 1 
with the stress which forms a filmy body 9 in one front face of the semi-conductor substrate 1, originates 
in this filmy body 9 with the gestalt of this operation, and is generated. Thus, the stress inside the semi- 
conductor substrate 1 can be reduced, and generating of the crystal defect by heat treatment can be 
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controlled. 
[0078] 

[Effect of the Invention] As mentioned above, according to the thermal treatment equipment and the heat 
treatment approach by this invention, since generating of the stress by the self-weight of a semi-conductor 
substrate can be controlled, when heat-treating a semi-conductor substrate, it can control that a crystal 
defect occurs in a semi-conductor substrate. 



[Translation done.] 
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[Proposed Amendment] 

[Claim(s)] 

[Claim 1] This susceptor is a susceptor characterized by being constituted so that said semi-conductor 
substrate may serve as a flat surface in heat treatment temperature at least, where said semi-conductor 
substrate is carried on it in the susceptor which has the structure of holding said semi-conductor substrate 
horizontally when heat-treating a semi-conductor substrate. 

[Claim 2] This susceptor is a susceptor characterized by having a means to prevent deformation by the 
self-weight of said semi-conductor substrate so that said semi-conductor substrate may serve as a flat 
surface in heat treatment temperature at least, where said semi-conductor substrate is carried on it in the 
susceptor which has the structure of holding said semi-conductor substrate horizontally when heat-treating 
a semi-conductor substrate. 

[Claim 3] This susceptor is a susceptor characterized by having a means to prevent that stress occurs 
inside said semi-conductor substrate in heat treatment temperature at least where said semi-conductor 
substrate is carried on it in the susceptor which has the structure of holding said semi-conductor substrate 
horizontally when heat-treating a semi-conductor substrate. 

[Claim 4] This susceptor is a susceptor characterized by being constituted by means to support a semi- 
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conductor substrate ir^^^or more places which contain a part for the it a semi-conductor substrate 
so that said semi-conductor substrate may serve as a flat surface in heat treatment temperature at least, 
where said semi-conductor substrate is carried on it in the susceptor which has the structure of holding 
said semi-conductor substrate horizontally when heat-treating a semi-conductor substrate. 
[Claim 5] It is the susceptor which this susceptor is an elastic body in the susceptor which has the 
structure of holding said semi-conductor substrate horizontally when heat-treating a semi-conductor 
substrate, and is characterized by being constituted by above with the convex filmy body to gravity. 
[Claim 6] Said susceptor is a susceptor according to claim 5 which has the difference of the height of the 
periphery of said susceptor and core which are set up with the rigidity, the thickness, and the diameter of 
said susceptor. 

[Claim 7] Said susceptor is a susceptor according to claim 5 or 6 which is formed with the same 
ingredient as said semi-conductor substrate, and has thickness thicker than said semi-conductor substrate. 
[Claim 8] Said susceptor is a susceptor according to claim 5 or 6 currently formed of the strong rigid 
department of ** from said semi-conductor substrate. 

[Claim 9] The thickness sets in said susceptor side, and said susceptor is a susceptor given in uneven ^| 
claim 5 thru/or any 1 term of 8. K 
[Claim 10] Said susceptor is a susceptor given in claim 5 which has the hole section thru/or any 1 term of —4 
9- ^ 
[Claim 1 1] Said susceptor is a susceptor given in claim 5 constituted by two or more susceptor parts << 
thru/or any 1 term of 10. ^ 
[Claim 1 2] Said susceptor is a susceptor according to claim 1 1 constituted by the 1 st susceptor part which r— 
constitutes the periphery part of said susceptor, and the 2nd susceptor part which is prepared inside this ^ 
1 st susceptor part and constituted with the large ingredient of an thermal expansion coefficient compared ^ 



with said 1 st susceptor part. 
[Claim 13] It is the thermal treatment equipment characterized by providing the susceptor of a publication 
in the first term at claim 1 which has the structure where said maintenance means holds said semi- 
conductor substrate horizontally in the thermal treatment equipment possessing a maintenance means to 
hold a semi-conductor substrate, and the heater for heating the semi-conductor substrate carried in this 
maintenance means thru/or either of 12. 

[Claim 14] The heat treatment approach characterized by providing the following. The process which 
forms the filmy body made to generate a tensile stress between this semi-conductor substrate on the 1 
front face of a semi-conductor substrate The process which offsets the stress generated with the self- 
weight of said semi-conductor substrate by the tensile stress which holds said semi-conductor substrate, 
heat-treats so that the front face of said semi-conductor substrate in which this filmy body is formed may 
be caudad turned to gravity and said semi-conductor substrate may serve as a flat surface, and is generated 
in said filmy body 

[Claim 1 5] The heat treatment approach characterized by providing the following. The process which 
forms the filmy body made to generate compressive stress between this semi-conductor substrate on the 1 
front face of a semi-conductor substrate The process which offsets the stress generated with the self- 
weight of said semi-conductor substrate by the tensile stress which holds said semi-conductor substrate, 
heat-treats so that said semi-conductor substrate may serve as a flat surface towards the upper part to 
gravity in the front face of said semi-conductor substrate in which this filmy body is formed, and is 
generated in said filmy body 

[Claim 16] The heat treatment approach according to claim 14 or 15 of setting up the thickness of said 
filmy body so that the stress generated in said semi-conductor substrate by formation of said filmy body 
and the stress generated with the self-weight of said semi-conductor substrate may become equal. 
[Claim 17] Said filmy body is the heat treatment approach according to claim 14 or 15 of preventing 
deformation by the self-weight of said semi-conductor substrate. 

[Claim 1 8] Said filmy body is the heat treatment approach according to claim 14 or 15 of preventing 
stress occurring inside said semi-conductor substrate. 

[Claim 19] Said filmy body is the heat treatment approach according to claim 14 or 15 of holding said 
semi-conductor substrate in two or more [ containing a part for the core of said semi-conductor 
substrate ]. 

[Claim 20] Said filmy body is the heat treatment approach according to claim 14 or 15 which is an elastic 
body and is convex upward to gravity. 

[Claim 21] Said filmy body is the heat treatment approach according to claim 20 of having the difference 
of the height of the periphery of said filmy body and core which are set up with the rigidity, the thickness, 
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[Claim 22] Said filmy body is the heat treatment approach according to claim 20 or 21 currently formed 
of the strong rigid department of** from said semi-conductor substrate. 

[Claim 23] The thickness sets in said filmy body side, and said filmy body is the heat treatment approach 
given in uneven claim 20 thru/or any 1 term of 22. 

[Claim 24] Said filmy body is the heat treatment approach given in claim 20 which has the hole section 
thru/or any 1 term of 23. 

[Claim 25] Said filmy body is the heat treatment approach given in claim 20 which has the 1st filmy body 
part which constitutes the periphery part of said filmy body, and the 2nd filmy body part which is 
prepared inside this 1 st filmy body part, and is constituted with the large ingredient of an thermal 
expansion coefficient compared with said 1st filmy body part thru/or any 1 term of 24. 
[Procedure amendment 2] 

[Document to be Amended] Specification ^ 
[Item(s) to be Amended] 0025 CO 
[Method of Amendment] Modification ~H 
[Proposed Amendment] ^ 
[0025] Moreover, the process at which the heat treatment approach of this invention forms the filmy body <C 
made to generate a tensile stress between this semi-conductor substrate on the 1 front face of a semi- & 
conductor substrate, It heat-treats by holding said semi-conductor substrate so that the front face of said [T 
semi-conductor substrate in which this filmy body is formed may be caudad turned to gravity and said ^ 
semi-conductor substrate may serve as a flat surface. It is characterized by providing the process which p- 
offsets the stress generated with the self-weight of said semi-conductor substrate by the tensile stress fl 
generated in said filmy body. 

[Procedure amendment 3] £\ 
[Document to be Amended] Specification 

[Item(s) to be Amended] 0026 -< 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0026] Furthermore, the process at which the heat treatment approach of this invention forms the filmy 
body made to generate compressive stress between this semi-conductor substrate on the 1 front face of a 
semi-conductor substrate, It heat-treats by holding said semi-conductor substrate so that said semi- 
conductor substrate may serve as a flat surface towards the upper part to gravity in the front face of said 
semi-conductor substrate in which this filmy body is formed. It is characterized by providing the process 
which offsets the stress generated with the self-weight of said semi-conductor substrate by the tensile 
stress generated in said filmy body. 
[Procedure amendment 4] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0027 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0027] Moreover, in the above-mentioned heat treatment approach, it is also possible to set up the 
thickness of said filmy body so that the stress generated in said semi-conductor substrate by formation of 
said filmy body and the stress generated with the self-weight of said semi-conductor substrate may 
become equal. Moreover, in the above-mentioned heat treatment approach, said filmy body can also 
prevent preventing deformation by the self-weight of said semi-conductor substrate, or that stress occurs 
inside said semi-conductor substrate. Moreover, in the above-mentioned heat treatment approach, said 
filmy body can also hold said semi-conductor substrate in two or more [ containing a part for the core of 
said semi-conductor substrate ], and, as for said filmy body, it is possible for it to be an elastic body and to 
be also convex upward to gravity. Moreover, in the above-mentioned heat treatment approach, said filmy 
body can have the difference of the height of the periphery of said filmy body and core which are set up 
with the rigidity, the thickness, and the diameter of said filmy body. Furthermore, said filmy body can be 
formed of the strong rigid department of ** from said semi-conductor substrate. Moreover, as for said 
filmy body, in the above-mentioned heat treatment approach, it is possible for the thickness to be uneven 
in said filmy body side. Moreover, in the above-mentioned heat treatment approach, said filmy body can 
have the hole section. Moreover, in the above-mentioned heat treatment approach, said filmy body can 
have the 1 st filmy body part which constitutes the periphery part of said filmy body, and the 2nd filmy 
body part which is prepared inside this 1st filmy body part, and is constituted with the large ingredient of 
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[Translation done.] 
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